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Abstract 
Indonesia is one of the most disaster-prone countries in the world. On December 26, 2004, a magnitude 9.0 
earthquake, whose epicenter was off the west coast of the Indonesian island of Sumatra, caused a tremendously 
powerful tsunami in the Indian Ocean that devastated 12 Asian countries. Indonesia was the heaviest hit, with 
more than 150,000 casualties. Many of the deaths occurred in the war-tom province of Nanggroe Aceh 
Darussalam (NAD). During the initial stage of the reconstruction phase, it is important to know the extent of 
infra-structural and environmental damage in NAD. This information is used to design a planning development 
of NAD's infrastructure. To fulfil this purpose, it is necessary to identify areas devastated by Tsunami is 
needed. This research aims to developing spatial based system which can provide information or data to the 
communities regarding hazard maps, base maps and other related information needed in evacuation and 
relocation after disaster events. The system developed is based on the internet which can be accessed, easily 
and quickly. For the first step, we use West Java as a case study. The system is developed using CartoWeb 
Open Source. Carto Web is a web-based geographical information system (WebGIS) which is comprehensive 
and can be used easily to develop advanced application. Other important thing has been also developed in the 
system is that the users can design and print the interested areas as map. At a preliminary stage, the system is 
useful for volunteer, local government officer, and other people who support in evacuation and relocation 
phases in terms of disaster management. 
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1. Introduction 
A natural disaster is the effect of a natural hazard 
such as flood, tornado, volcano eruption, 
earthquake, tsunami or landslide that affects the 
environment, and leads to financial, environmental 
and or human losses (wikipedia.org). Indonesia is 
one of the most disaster-prone countries in the 
world. On December 26, 2004, a magnitude 9.0 
earthquake, whose epicenter was off the west coast 
of the Indonesian island of Sumatra, caused a 
tremendously powerful tsunami in the Indian 
Ocean that devastated 12 Asian countries. At least 
225,000 people died in the disaster, and millions 
were left homeless. Indonesia was the heaviest hit, 
with more than 150,000 casualties. 
Many of the deaths occurred in the war-
tom province of N anggroe Aceh Darussalam 
(NAD). During the initial stage of the 
reconstruction phase, it is important to know the 
extent of infra-structural and environmental 
damage in NAD. This information is used to 
design a planning development of NAD's 
infrastructure. To fulfil this purpose, it is necessary 
to identify areas devastated by Tsunami is needed. 
Figure 1 shows the stages of implementing spatial-
data management for NAD in carrying out its 
sustainable development (Wikantika et al. 2007, 
Wikantika et al. 2009). The stages generally 
consist of two steps: quick responses and mid-long 
term responses. The quick-response step yields 
unsystematic and moderate precision spatial data. 
While mid-long term focuses on how to produce 
systematic and accurate spatial data through spatial 
analysis in detail, modeling, . spatial based 
development including development of spatial 
based decision support system. 
The paper discusses how to develop a 
system which is based on spatial data to contribute 
in evacuation and relocation stages in terms of 
quick response. The system is also developed by 
using webgis open source. It can be accessed on 
the internet by communities who want to support 
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Figure 1. NAD's spatial disaster data management 
quick response activities as easily and quickly. In 
other words, the system can be a spatial disaster 
public domain. As a case study, part of West Java 
was chosen for preliminary stage. Several spatial 
data are used such as topographic and thematic 
maps as well as remote sensing data. 
2. Overview of Carto Web 
Geographical information system (GIS) is a 
computerized combination between a graphic 
representation and textual description of a 
geographic location. GIS also provides the 
decision maker with a logical and graphic 
representation of geographically referenced 
information (webgis.net). GIS is now being 
developed to run within the internet and worldwide 
web as well as within private intranets. This also 
includes how to develop GIS functionality within 
cline-server networks. 
Many applications of GIS are now 
available based on the internet such as web-based 
GIS for forest management, urban monitoring, 
agricultural mapping, population growth analysis 
even web-based GIS for crime identification. One 
of the commonly used webgis is Carto Web. It is 
based on open source which the source code is 
freely available. Instantly, we can use the software 
freely then improve it in appropriate with the 
applications are being made. 
Carto Web is an advanced GIS for the web. 
It is a comprehensive and ready to use webgis as 
well as a convenient framework for building 
advanced and customized applications 
(CartoWeb.org). CartoWeb is based on the UMN 
MapServer engine and is released under the GNU 
General Public License (GPL). MapServer is an 
open source platform for publishing spatial data 
and interactive mapping applications to the web 
(mapserver.org). The latest version of Carto Web is 
3.5.2 which can be downloaded through internet. 
Carto Web adds many functionalities to the raw 
queries supported by Mapserver. In particular, the 
queries may be persistent and the hilighting can be 
defined on a layer by layer basis. 
In this research we used Apache 2, 
Mapserver 5.4.2.1, php5 (php5-pgsql, php5-
mapscript, php5-cli, php-pear , php-mdb2, php-
mdb2-driverpgsql), library (libpng, freeype, GD, 
zlib, libproj, libcurl, OGR, GDAL, AGG, libpq, 
pdflib(lite ), PostgreSQL, Postgis, respectively to 
run Carto Web. In addition the system is based on 
Unix platform. 
3. Spatial based Disaster Public Domain 
As explained above that the system is developed to 
support local government, volunteers, rescue team 
and also decision maker therefore it has been 
designed as simply. Several spatial data are used to 
build the system such as digital topographic map, 
land use and land cover map, disaster hazard map 
(flood, earthquake,· landslide, forest fire, volcanic 
eruption), administration boundary map. West Java 
area is chosen as a case study because this region 
is one of the most disaster prone provinces in 
Indonesia. 
The system has three main functions for 
the first stage of its development, they are 
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Figure 2. Example of CartoWeb visualization 
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Figure 3. Visualization of disaster types and land use-land cover classes 
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Figure 4. Designing and printing map in PDF 
visualization of type of natural disaster derived 
from disaster hazard maps, searching villages, 
district, city based on administration boundaries, 
printing map in PDF format and updating the 
information regarding disaster events in a certain 
area within West Java province. The users can 
visualize thematic information regarding disaster 
events and also overlay each others with land use 
and land cover map within study area (Figure 2). 
To show location of villages, district or cities we 
can use searching menu. In case of evacuation and 
relocation steps, we need maps to bring in 
supporting the activities. Therefore the system can 
be designing map as simply and print it (Figure 3). 
To maintain the contents of the system, it is 
important to accommodate updating function. The 
users can add new information due to natural 
disaster events including its attribute. 
4. Conclusions 
In terms of disaster management, spatial data are 
very important to support mitigate impacts of the 
disaster. Local government, volunteers, rescue 
team, and other people or communities need to 
access spatial data as simply and quickly. Spatial 
based disaster public domain can be 
accommodating the users in evacuation and 
relocation steps. At a preliminary result, however 
the research can support the users in assessing 
impacts of disaster events. In the future, more 
spatial data are needed to improve the system 
including how to set qualified networks in 
distributing the data to the communities. In 
addition, more spatial data analysis efforts 
especially from remote sensing data are also 
important to be conducted. By using some 
extraction techniques and approaches, remote 
sensing data can provide thematic information 
which is useful to modify the system. 
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